This paper describes the Dynamic ~egional Inventory projection computer model (DYNARIP). DYNARIP is an areabased simulation model, written in the DYNAMO language, which projects the state of forest organization over time in terms of stand size and broad forest type. The model was developed primarily to aid legislators, regional planners, forest industry, and resource analysts assess the impacts of regional trends and forest policy decisions. The State of Georgia was selected for a pilot analysis to demonstrate how the model is built and applied.
Introduction I. The Core Model Dynamic Regional Inventory Projection (DYNARIP) is an area-based forest simulation model designed to aid legislators, forest industry, regional planners, and resource analysts assess the impact of forest trends and policy decisions. DYNARIP is a policy-oriented model capable of tracking all of the treatments and disturbances experienced by the forest resources of an entire State or regional area. It can also isolate the regional effect of any one of 27 treatments or natural disturbances. This paper describes how the model works and demonstrates its use through the analysis of a forest policy issue of current concern in the State of Georgia.
Neither DYNARIP nor any other model is capable of predicting the future. Results obtained from such models are highly sensitive to basic assumptions. The forests of a region experience a diverse and independent variety of treatments and natural disturbance:.
The response of the resource to these disruptions is tremendously complex. In contrast to most forest models, which are driven by some form of growth equation coupled with numerous assumptions about ingrowth, mortality, and timber cut, DYNARIP is driven by empirical rates of response to treatment or disturbance as measured by forest inventories between two points in time. The assumptions necessary for the user to make thus become simplified to specifying the amount and type of acreage experiencing treatment or disturbance. The model is designed so the user's subjective perceptions can be incorporated into the model through the manipulation of a few simple controls or additional algorithms. If these perceptions are correct, DYNARIP will accurately quantify the future state of forest organization. Perhaps of equal value to the specific numbers output by the program are the trends and interrelationships that become apparent. The DYNARIP core model projects the state of forest organization over time in terms of acres by broad forest type and stand size. Because the empirical rates of change driving the model are endemic to a given region, a new core model with unique rates must be developed for each region undergoing analysis. This concept has two advantages: Each model is built individually from data collected in the region to be analyzed, and the empirical rates of change are recalibrated each time a new inventory is conducted.
Any forest parameter that can be related to a regional forest-type/standsize distribution can be added to the core and carried by the simulation.
DYNARIP is written in the DYNAMO language partly because the types of algorithms developed by Boyce (1980) can be used to track such nontimber benefits as wildlife habitat and recreation. DYNAMO also lends itself to integrating the complex rates of change needed to run a continuous simulation of this type i ugh 1980; Richardson and Pueh 1981).
Model Input
DYNARIP is built with data collected during Statewide multiresource inventories. In the Southeast, dorest resource data are collected on a 10-year cycle from 24,775 permanent sample plots located throughout Florida, Georgia, North Carolina, South Carolina, and Virginia (~c~l u r e and others 1979). ,The three main inventory classifications used as input to the model are forest type, stand size, and primary past treatment or disturbance.
The State of Georgia was selected for a pilot analysis to show how the model is built and interpreted. Similar analyses can be performed for most combinations of Survey Units in the Southeast, or for the Southeast as a whole. Data used to build the Georgia core model were screened from the fourth and fifth multiresource inventories of the State night and McClure 1974; Sheffield and Knight 1984). Fieldwork for the Georgia fifth survey was completed in 1982. A period of 10.12 years separates the two inventories.
A total of 6,134 permanent plots was used to construct the Georgia model. Sample plots were first separated into groups representing four types of acreage: acres that were forest in 1972 and remained forest over the 10-year remeasurement period, acres that were forest at the time of the initial inventory but were cleared to some nonforest land use prior to 1982, nonforest acres planted to forest between the two surveys, and nonforest acres thag reverted naturally to forest . The last' three categories account for forest land-base changes over the remeasurement period.
All plots were further grouped by three forest-type classifications (pine, oak-pine, and hardwood), and five standsize classifications (nonstocked, seedling, sapling, poletimber, and sawtimber). Forest Survey determines forest type on the basis of all live trees not overtopped. Pine forest types are given to stands in which pines account for more than 50 percent of the stocking, oak-pine types to stands in which pines make up at least 25 but not more than 50 percent of live-tree stocking , and hardwood types to stands where pines constitute less than 25 percent of the stocking. In the determinat ion of these three broad ' fores t types, the stocking of redcedar, hemlock, spruce, and fir is included with the pines. Stand size is based on numbers of growing-stock stems per acre not overtopped. Seedlings are defined as trees less than 1.0 inch d.b.h. and saplings as trees between 1.0 and 4.9 inches d.b.h. Softwoods between 5.0 and 8.9 inches d.b.h. and hardwoods between 5.0 and 10.9 inches d.b.h. are classed as poletimber. Softwoods greater than 8.9 and hardwoods greater than 10.9 inches d.b.h. are sawtimber. Seedling through sawtimber stand sizes are assigned to whichever grouping of tree diameter classes contains the plurality of stocking. A nonstocked stand size is assigned to stands less than 16.7 percent stocked with growing-stock trees. Forest acres cleared to nonforest over the remeasurement period were assigned the forest type and stand size recorded at the time of the initial (1972) inventory. Nonforest acres planted and reverted to forest were assigned the forest type and stand size recorded at the time of the final (1982) inventory.
On forest-to-forest acres, the forest type and stand size at both the initial -and final inventories were screened from plot data. These forest-to-forest plots were further ordered by the primary treatment or dis turbance they experienced over the remeasurement period. During the Georgia inventory, 27 individual treatments and disturbances were recognized by Forest Survey. For this analysis, some were combined to form 13 treatment/ disturbance categories. These could be rearranged or further condensed to suit individual needs. The 13 categories used for this analysis and the Survey treatment/disturbance classes included in them are listed below: 13. Miscellaneous ~reatments/~isturbances. Turpentining; construction of woods roads, fences, firebreaks, or trashpits; salvage cut; clearing or other site preparation; precommercial thinning; girdling or poisoning of undesirable trees; significant damage from wildfire; major drainage efforts; major man-caused flooding; other significant disturbance.
All forest-to-forest plots having the same initial forest type and stand size were arranged under each treatment/disturbance category. Resulting forest types and stand sizes as measured by the final inventory were then examined to determine the effect of each treatment on inventory dynamics. A certain percentage of these plots retained the same forest type and stand size at the time of the final inventory, but some had shifted to other type-size combinations.
Figure 1 illustrates this concept for stands which were pine poletimber at the time of initial inventory and had undergone a commercial thinning over the remeasurement period. About 3.9 percent were still classified as pine poletimber . at the final inventory, 53 percent had moved on to pine sawtimber, -and the remainder were scattered among several other type-size combinations. The dispersion pattern for pine poletimber stands experiencing other treatments or disturbances looks entirely different. For example, of all the pine poletimber stands that experienced harvesting with artificial regeneration, none remained in poletimber, 60 percent resulted in pine seedling, and 37 percent resulted in pine sapling stands by the time of the final inventory.
For each of the 13 treatment/disturbance categories, a matrix of empirical rates of change among forest type and stand-size combinations between the initial and final inventories was calculated from the plot data. Everything that happened to the forest resource is built into the rates, and it is possible to 
Biologicial Response to Treatment
The major premise of DYNARIP is that the matrix of type-size changes observed under a given primary treatment or disturbance captuTs the regional biological response of the forest to that disruption. These matrices of empirical rates are unique to a given region for a given treatment. They are recalibrated each time a new inventory is completed. The main controlling factor dictating inventory changes between two points in time is the number of acres of each type-size combination experiencing each treatment or disturbance.
DYNARIP uses this concept to build a foundation of empirical rates from recent observations upon which the model user can interject personal perceptions about the future.
Model Flow Charts
In this section, a segment of DYNARIP is flow-charted to facilitate. a basic understanding of how the model works. The matrix of change for pine poletimber stands that experience treatment 8 (commercial thinning) was arbitrarily chosen for demonstration. A detailed listing of the program along with additional technical notes is provided in Appendix A. Figure 2 illustrates how the initial pine poletimber inventory is broken down. The initial inventory is first separated at time 0 into pine poletimber acres that are to be cleared to nonforest and into pine poletimber acres that will remain in a forest condition (not necessarily pine poletimber) over the model's 10-year timespan. The cleared acres are then transferred to a level equation that keeps track of pine poletimber land-base changes. Level equations simply calculate the number of acres held in a given category at a particular instant in time. The land-base change level will be discussed in more detail later. The initial pine poletimber acres that are to remain in forest for the span of the model are then split by the percentage that are to experience treatment 8. This amount of acreage is then fed into the treatment 8 matrix of change ( fig. 3 ). Acres enter the matrix at a linear rate determined by the total number of acres to experience treatment 8, divided by the total number of iterations in the model timespan.
As pine poletimber acres move into the treatment 8 matrix, some remain in pine poletimber, but some are dispersed to other forest-type/stand-size levels at the rates calculated from the latest Upon completion of an iteration, the acreage in the treatment 8 pine poletimber level is added to the pine poletimber levels from the other 12 treatments ( fig. 4 ) . This sum, when combined with the acres in the pine poletimber land-base change level, equals the net pine poletimber inventory at that time.
At the beginning of the model run, the acres in the pine poletimber landbase change level are equal to the amount of acres that are to be cleared to nonforest over the span of the model. Acres flow out of this level at a rate determined by the total acres to be cleared, divided by the total number of iterations in the model. If this level were not being supplemented by nonforest acres planted and reverting to pine poletimber, it would be exactly zero at the end of the model run. However, it is being replenished at the rate calculated by the sum of planted and reverted acres resulting in pine poletimber, divided by the number of model iterations. If the number of acres cleared to nonforest exceeds the T r e a t m e n t 8.
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Georgia Pilot Analysis
Before t h e DYNARIP model c o u l d be used t o p r o j e c t t h e 1982 Georgia f o r e s t i n v e n t o r y i n t o t h e f u t u r e , a problem i n h e r e n t t o t h e d a t a had t o be c o r r e c t e d .
The 1972 i n v e n t o r y was s l i g h t l y confounded by p l o t s s t r a d d l i n g more t h a n one c o n d i t i o n . For example, i f one p o r t i o n of a p l o t was i n an oak-hickory s t a n d and t h e o t h e r i n a p i n e s t a n d , t h e p l o t may have been typed a s oak-pine. The remaining c o lumns i n t a b l e 2 l i s t t h e o u t p u t from DYNARIP r u n s e x a c t l y l i k e t h e b a s e r u n , e x c e p t t h a t t h e e f f e c t of one t r e a t m e n t / d i s t u r b a n c e a t a time was n u l l i f i e d . I n o t h e r words, t h e a c r e s which e x p e r i e n c e d t r e a t m e n t s 2, 3 , 4 , e t c . , under t h e b a s e r u n were r e l e g a t e
Although t h i s p r a c t i c e was e l i m i n a t e d and p l o t s were c o n f i n e d t o a s i n g l e c o n d i t i o n i n t h e 1982 s u r v e y , i t s p r i o r use meant t h a t some of t h e r a t e s of change measured between t h e two s u r v e y s were due t o Survey
Regional Response to Individual Treat rnents/Disturbances
d t o Treatment 1 under e a c h of t h e n u l l r u n s . T h i s sequence of r u n s s i m u l a t e s what t h e r e s p o n s e o f t h e r e s o u r c e would be i f one of man's a c t i v i -
t i e s o r a n a t u r a l d i s t u r b a n c e were comp l e t e l y d i s c o n t i n u e d and t h e a c r e s a ff e c t e d by t h a t d i s t u r b a n c e were allowed t o proceed a s t h e y would i f t o t a l l y u n d i s t u r b e d . The p o t e n t i a l i n f l u e n c e of each t r e a t m e n t o r d i s t u r b a n c e c a n be q u a n t i f i e d by comparing each of t h e n u l l r u n s w i t h t h e base-run p r o j e c t i o n and i n i t i a l (1982) i n v e n t o r y . While t h e comp l e t e c e s s a t i o n of a p a r t i c u l a r a c t i v i t y may be u n r e a l i s t i c , t h i s e x e r c i s e demon-s t r a t e s t h a t a n a l y s e s of t h i s t y p e c a n be used t o e s t i m a t e t h e r a n g e o f r e s p o n s e t h a t can be e x p e c t e d from modifying t h e amount of a c r e s a f f e c t e d by a p a r t i c u l a r d i s r u p t i o n . A s i s e v i d e n t from t a b l e 2, h a r v e s t i n g and r e g e n e r a t i o n p r a c t i c e s b e a r t h e most p o t e n t i a l i n f l u e n c e on t h e f u t u r e s t a t e o f f o r e s t o r g a n i z a t i o n i n Georgia. Most o f t h e o t h e r t r e a t m e n t s and d i s t u r b a n c e s would n o t have a n overwhelmi n g impact on t h e r e g i o n a l i n v e n t o r y by t h e end o f 10 y e a r s . T h i s means t h a t t h e i n s t a n c e s o f t h e s e o t h e r d i s t u r b a n c e s a r e r e l a t i v e l y i n s i g n i f i c a n t when viewed i n t h e c o n t e x t o f t h e r e g i o n a l i n v e n t o r y a s a whole. a n d / o r t h e r e s o u r c e i s h i g h l y b u f f e r e d and r e a c t s t o them somewhat slowly. In 1971 the Virginia General Assembly passed the Reforestation of Timberlands Act, designed to increase the rate of pine regeneration on NIPF land in Virginia. The passage of the Federal Forestry Incentives Program (FIP) in 1973 offered the private landowner in Virginia additional stimulus to regenerate more acres to pine. With both programs fully operational by 1975, the average annual acres planted to pine on NIPF land between 1975 and 1981 increased by 131 percent over the average annual acres planted between 1962 and 1971, when no major incentives programs were in effect (U.S. Department of Agriculture, Forest Service 1963 Service -1974 Service , 1974 Service -1980 Service , 1982 .
Georgia Forest Policy Analysis
Suppose the Georgia State Legislature were interested in estimating the impact of a bill similar to Virginia's Reforestation of Timberlands Act on Georgia's softwood timber inventory over the next 30 years. The average acres planted annually on NIPF land in Georgia between 1975 and 1981 when FIP was the only major incentives program in effect in Georgia was 25 percent greater than acres planted between 1962 and 1974, when no major programs were in effect. If one assumes that 25 percent of the Virginia increase between 1975 and 1981 was due to the FIP legislation, then one might logically conclude that the other 106 percent of the total increase was likely due to the State bill. This calculation suggests that Georgia might also expect about 100 percent increase in the rate of pine regeneration on NIPF land by enacting legislation similar to Virginia's. This assumption is supported by comparing the rate of NIPF planting in Virginia during the 3 years when only the State bill was in effect (1972-74) with the rates of planting in the State between 1962 and 1971. The comparison indicates the Reforestation Timberlands Act increased planting by 101 percent.
As if the hypothetical Georgia bill were to be passed in 1985 and become operational by 1986, the assumed 100 percent increase in NIPF planting rates was entered into the DYNARIP model to assess the prospective ramifications of the policy change. Between 1972 and 1982, Georgia NIPF owners planted a total of 255,616 acres following a final harvest (treatment 2), 55,690 acres of poorly or nonstocked forest land (treatment 6), and 60,375 acres of nonforest land (land-base change).
For the first decade (1982-92), NIPF acres experiencing each of the above three treatments were increased only by 60 percent since the legislation would not become effective until 1986. For the following 2 decades, each was increased by 100 percent. Acres added to treatment 2 were proportionately subtracted from treatments 3 and 4. Acres added to treatment 6 were proportionately subtracted from acres experiencing treatments 1, 10, and 11, hence assuming these acres would otherwise have been left to nature. Additional acres of planted nonforest were treated as a direct increase to the forest land base. Prospective results of the policy change on the pine resource of Georgia are presented in column 2 of table 3. A measure of the impact of the policy change can be obtained by comparing the policy-change-run with the base-run projection.
By the end of the first decade, pine nonstocked and pine seedling stands are perceptibly impacted. Nonstocked acreage declines and pine seedling stands increase. These trends continue throughout the 30-year simulation. Also by 1992, some of the increased pine regeneration is beginning to boost the area of pine saplings. Pine poletimber and sawtimber stands remain largely unaffected, except for slight reductions due to the liquidation of some poorly stocked and marginally productive stands.
By the year 2002, the effect of the policy change on pine saplings becomes apparent as the acres in this category are increased by about 8 percent over what would be Cqesent without the legislation. Some of the stands planted early under the imaginary program are now starting to reach poletimber size. Pine sawtimber still remains relatively unchanged.
By 2012, pine poletimber acreage is expanded by 6 percent. The program is just starting to influence pine sawtimber. If our assumptions are reasonably accurate, the hypothetical bill would increase the total area of pine by about 0.5 million acres at the end of 30 years. However, even with legislation such as this in effect, the DYNARIP simulation indicates the total pine acreage would still decline by about 2.4 million acres from what was measured in 1982.
To further quantify the effects of the policy change, average standing volume factors were developed and added to the core model. From the 1982 inventory, the average standing growing-stock cubicfoot volume per acre by softwood and hardwood, by sawtimber and poletimber was calculated for each of the 15 forest-type/ stand-size combinations. These factors were then multiplied by the acreage in each of the type-size levels to simulate the Georgia growing-stock inventory. The DYNARIP 30-year softwood volume projection output is presented in table 4.
If the stated assumptions become reality, and there are no substantial reductions of softwood removals, increased feet over the prospective volume if no legislation is enacted. Even so, this still represents a 3.6 billion cubic-foot decline from the present softwood growingstock inventory.
The relatively meager potential increase in the 30-year softwood volume inventory indicated by the policy-change projection stems from three main factors:
1. The most notable factor is the present low rate of artificial regeneration on NIPF land. NIPF owners planted only 22 percent of the total stands planted in Georgia between 1972 and 1982. However, they harvested 61 percent of all pine stands harvested during this same period. Even if they doubled their rate of planting, this would still leave 62 percent of their harvested pine stands unplanted. In contrast, forest industry artificially regenerated about the equivalent of what pine stands they harvested. In order to substantially increase the softwood standing inventory volume, NIPF planting rates would have to be more than doubled.
2. Some of the additional acres of pine planted under the hypothetical program would have regenerated naturally to pine anyway. Also, some of the additional pine plantations would be unsuccessful.
3. The entire benefit of the policy change is not represented by the inven- ume is also being put .on the market due to the early liquidation of some poorly stocked stands, as well as extra volume generated by the planting program. This additional volume put on the market could make the program look more attractive.
Although beyond the scope of this paper, the hypothetical Georgia policychange analysis could be carried further. Average growing-stock removals per acre by forest type, stand size, and treatment could be developed to gain a measure of softwood growing-stock volume put on the market over the projection period. With this additional information, analysts would have much of the input necessary for a detailed economic analysis of the hypothetical legislation. Algorithms tracking wildlife habitat, recreation value, esthetics, shifts of forest ownership, etc., could also be added to the core model to follow prospective trends in these areas of concern.
As can be gleaned from the above analysis, the trends mapped by the DYNARIP model reinforce what common sense would reveal to the regional analyst if events take place as described, The value of the DYNARIP model results from its ability to quantify these perceptions of the future and to highlight any unexpected consequences resulting from a proposed course of act ion.
Appendix A.
DYNARIP Model Listing
The DYNARIP core model used for the Georgia 1982-1992 base-run project ion is listed below. The output from the program as listed here is provided in Appendix B.
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Prognrrn Technical Notes
Outlined below is a brief description of the major sectors of the model. In the interest of space, it is impractical to individually define the thousands of variable names used by the program. Many are repetitious and can be deciphered by means of a simple relationship:
Forest Type
Stand Size
Combinations of the above codes are used to define forest-type/stand-size combinations; i.e., PA = pine nonstocked, PB = pine seedlings ,..., HE = hardwood sawtimber. These coding combinations form the roots of most variable names. The specific variable names necessary to understand the program are provided in order of occurrence as each sector is described.
Forest-to-Forest Sector (lines 10-1550)
The entire forest-to-forest sector is controlled by the macros RTOTYP and TYPBTR (lines 10-400).
These macros tabulate each type-size treatment level, are made up of dummy variables, and are defined by the 13 treatment blocks directly below them. In this listing, only treatment 1 is shown (lines 420-1480). Each type-size combination under each of the 13 treatment blocks invokes and defines the macros. Variable names for the treatment 1 pine nonstocked combination (lines 440-500) are defined as follows: PA1 = pine nonstocked treatment 1 level. IPA = initial pine nonstocked acreage inventory. CPA = the percentage of all acres cleared annually which are pine nonstocked. PATDl = the percentage of initial pine nonstocked acres to experience treatment 1. PAPBl = the percentage of initial pine nonstocked acres dispersed from pine nonstocked to pine seedling under treatment 1. PAPCl = the percentage of initial pine nonstocked acres dispersed from pine . nonstocked to pine sapling under treatment 1. PAHEl = the percentage of initial pine nonstocked acres dispersed from pine nonstocked to hardwood sawtimber under treatment 1. PBPAl = the percentage of initial pine seedling acres dispersed from pine seedling to pine nonstocked under treatment 1. PCPAl = the percentage of initial pine sapling acres dispersed from pine sapling to pine nonstocked under treatment 1. HEPAl = the percentage of initial hardwood sawtimber acres dispersed from hardwood sawtimber to pine nonstocked under treatment 1. FFPBl = the amount of initial ~i n e seedling acres which are to experience treatment 1 that are to remain in forest over the model run.
. FFHEl = the amount of initial hardwood sawtimber acres which are to experience treatment 1 that are to remain in forest over the model run. FFPAl = the amount of initial pine nonstocked acres which are to experience treatment 1 that are to remain in forest over the model run. TACA = total acres cleared annually (all type-size combinations). REMEAS + the number of years separating the initial and final surveys. PPA = the percentage of all nonforest acres planted annually resulting in pine nonstocked. TAPA = the total nonforest acres planted annually (all type-size combinations). RPA = the percentage of all nonforest acres annually reverting naturally to pine nonstocked. TARA = the total nonforest acres reverting naturally to forest (all type-size combinations).
Summation of Type-Sizes for Output (lines 2040-2670)
Here the type-size combinations under each treatment are summed to calculate the 15 net total forest-type and stand-size levels (lines 2060-2350). Land-base change levels are also included in these equations. The net typesize level equations are constrained by a MAX function to prohibit them from falling below 0. Additional auxiliary equations for program output are calculated in this sector also (lines 2360-2670).
Equations to Stop Run if Level Falls Below 0 (lines 2690-2850)
In the rare instance that a user might specify a set of circumstances which cause a type-size level to fall below 0, these equations will stop the run because results are unpredictable.
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Summation of Standing Merchantable Cubic Volume ( ft ) (lines 2870-2970)
Although not part of the core model, these equations were used to produce the volume output presented in table 4 and Appendix B. Variable name root modifiers are defined as follows: SSV = softwood sawtimber volume. HSV = hardwood sawtimber volume. SPV = softwood poletimber volume. HPV = hardwood poletimber volume.
Model Controls (lines 2990-3150)
Equations controlling the length of the model run, DT interval, scaling of output variables, etc., are listed here. The model length should not be greater than the Survey remeasurement period because results are unpredictable (line 3020). If the user desires to run the model more than 10 years into the future, the final inventory values of the previous 10-year run should be used as initial values for the next lo-year run.
Program Input (lines 3170-5310)
In this section, all variables used in the model are assigned values. These values are unique to each user-defined region and are screened from Survey plot data. All values listed here apply to the State of Georgia between the years of 1972 and 1982. The type-size biological response to treatment dispersion rates for treatments 2-13 were omitted to conserve space.
Analytical Controls
All variables recommended for manipulation by the user are listed in lines 4550-5310 of the program.
Forest Base Chanker (lines 4570-4610)
These values represent annual changes in the forest land base. The numbers presented in the program listing are the amount and type of change measured in Georgia between 1972 and 1982. The user can change these values according to perceptions of the future.
Initial Inventory Acreage (lines 4630-4670)
These values represent the type-size breakdown of the regional inventory at the beginning of the model run. The values shown in the program listing are the inventory breakdown as measured by the 1982 multiresource inventory of Georgia. These initial inventory values were used to project the Georgia inventory from 1982 to 1992. To project the model another 10 years, these values should be replaced with the 1992 projection inventory values.
Percent of Initial Acres Undergoing Treatment ( lines 4690-5310)
The most powerful analytical controls are located in this section of the program. It is here that the user can change ass~mptions about what percentage of each of the 15 initial forest-type and stand-size combinations experience each of the 13 treatments/disturbances. The values presented in the program listing are the rates of treatment measured in Georgia between 1972 and 1982. To change the proportion of the inventory experiencing a particular treatment or disturbance, all the user need do is increase the percentage of acres experiencing one treatment and decrease the percentage of acres experiencing another treatment. For example, if one perceives that the rate of pine poletimber acres experiencing commercial thinning (treatment 8 ) will increase by 25 percent, one should increase the value of PDTD8 by 25 percent, and decrease the value of PDTDl by the same amount. This change loads the model with the assumption that the increase in commercially thinned pine poletimber acres will come from pine poletimber acres that otherwise would have experienced no treatment or disturbance. NOTE: The 13 treatment/disturbance rates under each of the type-size combinations should always add to 1 (within rounding); i.e., PATDl + PATD2 + ,..., + PATD13 = 1.0.
Using the Model
It is important to keep in mind that when one assigns a percentage of the initial inventory to experience a treatment/disturbance, it is the forest type and stand size at the time of the initial inventory (year 0 of the model run) to which the treatment rate is assigned. For instance, when acres of pine poletimber at year 0 are destined to experience commercial thinning, some may grow into pine sawtimber before the thinning is administered. The model automatically takes this into account, so the user need be concerned only with the composition of the initial inventory, and not all of the complex changes that take place before treatment are actually carried out.
DYNARIP can be used to project a regional inventory any number of years into the future. However, as the model proceeds further into the future, the results become correspondingly less reliable because our assumptions become less reliable. Also, the treatment/disturbance patterns associated with the sawtimber stand sizes may become less dependable if the median age of the trees within these projected classes deviates very far from the median stand age at the time of inventory. The sawtimber stand sizes are susceptible to such slippage because they encompass a potentially wide range of stand ages.
DYNARIP rates of change are based on 10-year rates between two points in time. For this-reason, once a set of assumptions is entered, the model should be allowed to ruh for a lo-year timespan before any assumptions are changed.
This allows the 10-year rates built into the model to exert their full impact on the inventory. Assumptions can be changed to any degree desired, but only at 10-year intervals.
The model uses a combination of differential and linear rates of change.
On a decade basis, the DYNAMO simulation translates the empirical rates of change into differential rates. Between decades, on an annual basis, the empirical rates are treated as linear rates of change since this is all that can be inferred from inventories at two points in time. In reality, most of these annual rates are not linear, but we do not know their true form. Appendix B.
Georgia 1982-1992 Base-Run Sample Output
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Glossary
Growing-stock volume. Volume (cubic feet) All live trees. All trees 1.0 inch d.b.h. of solid wood in growing-stock trees 5.0 and larger which are not dead at the time inches d.b.h. and larger, from a 1-foot of inventory. stump to a minimum 4.0-inch top diameter, outside bark, on the central stem.
Broad forest type. A classification of forest land based on the species forming a plurality of live-tree stocking.
* .
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Hardwood forest type, Stands in which pines constitute less than 25 percent of live-tree stocking.
Oak-pine forest type. Stands in which pines account for at least 25 but not more than 50 percent of live-tree stocking.
Volume of solid wood in primary forks from the point of occurrence to a minimum 4.0-inch top diameter outside bark is included .
Hardwoods. Angiosperms; dicotyledonous trees (including all palm species which are monocotyledonous), usually broadleaf and deciduous.
Ingrowth. The number or net volume of trees that grow large enough during a specified year to qualify as saplings, Pine forest type. Stands in which pines poletimber, or sawtimber. constitute more than 50 percent of live-tree stocking.
Level. The quantity of a given material at a particular instant in time. Commercial species. Tree species conventionally regarded as being able to de-Manageable stand. Commercial forest land velop into trees suitable for the manu-at least 60 percent stocked with growingfacture of industrial timber products.
stock trees that can be featured together Species which typically exhibit small under a management scheme. size, poor form, or inferior quality are excluded .
Mortality. The merchantable volume in trees that -have died from natural causes D.b,h. Tree diameter (outside bark) at during a specified period. breast height (4.5 feet above the ground).
Nonindustrial ~rivate forest (NIPF) lands. Forest land. Land at least 16.7 percent Forest land owned by farmers, individuals, stocked by forest trees of any size, or or corporations; excluding forest industry formerly having had such tree cover, and land or land leased to forest industry. not currently developed for nonforest use.
Primary treatment or disturbance. The Growing-stock trees, Live sawtimber-size treatment or disturbance, man-caused or trees of commercial species containing at natural, in evidence as having occurred least a 12-foot log, or two noncontiguous during the most recent remeasurement saw logs each 8 feet or longer, meeting period and judged to have had the greatminimum grade requirements (hardwoods est influence toward creating the existmust qualify as either a log grade 3 or ing forest conditions.
4; softwoods must qualify as a log grade
3 ) with at least one-third of the gross Artificial regeneration after site board-foot volume (~nternational 1/4-inch preparation, The reestablishment of a rule) between a 1-foot stump and the timber stand by planting trees or minimum saw-log top being sound, or a direct seeding following site preparalive tree below sawtimber size that will tion on forest land that was harvested prospectively qualify under the above prior to the most recent remeasurement standards.
period.
